4.
The concentration of linoleic acid in the plasma phospholipids and cholesteryl esters did not begin to increase until 6-9 h and 24-25 h respectively after the infusions had begun.
5. No evidence was found for an absorption mechanism which involved the direct incorporation of linoleic acid into the blood phospholipids or cholesteryl esters.
Under normal conditions the polyunsaturated acids in the lipids of the blood plasma of sheep appear to be selectively incorporated into the cholesteryl ester and phospholipid fractions. In spite of the extensive hydrogenation of dietary polyunsaturated fatty acids that occurs in the rumen (Tove & Mochrie, 1963) , it has been shown that the polyunsaturated fatty acid compositions of the plasma cholesteryl esters and phospholipids are determined, to some extent, by the polyunsaturated fatty acid composition of the diet (Moore, Noble & Steele, 1968) . Thus, previous work with sheep showed that the replacement of hay (low 1inolenic:linoleic acid ratio) in the diet by dried grass (high linolenic: linoleic acid ratio) resulted in increased concentrations of linolenic acid and decreased concentrations of linoleic acid in the plasma cholesteryl esters and phospholipids ; there were no significant effects on the concentrations of the C,, polyunsaturated acid in the plasma triglyceride and unesterified fatty acid fractions (Moore et al. 1968 ). It has also been shown from work involving the infusion into the abomasum of high levels of triglycerides containing polyunsaturated acids (Moore et al. 1969 ) that there is no reason to suppose that the mechanisms of digestion and absorption of such triglycerides in the lower gut of the ruminant are any different from the mechanisms that are known to operate in monogastric animals (Senior, 1964) . Infusion of polyunsaturated fatty acids in the free form into the abomasum resulted in a pattern of fatty acid incorporation into the plasma lipid fractions similar to that obtained when the fatty acids were infused in triglyceride form. Although the normal diet of the ruminant contains substantial amounts of polyunsaturated fatty acids, mainly in glyceride form, it is doubtful whether under normal circumstances any glycerides as such reach the small intestine owing to the effective hydrolysis that occurs in the rumen (Garton, Lough & Vioque, 1961) . In an attempt to elucidate further the mechanism by which the ruminant assimilates the C,, polyunsaturated acids, two experiments were carried out in which large concentrations of linoleic acid, in either the free or triglyceride form, were infused into the rumen of sheep and the fatty acid compositions of the various plasma lipid classes determined at various times after the infusion. The results of these experiments are now reported. R. C. NOBLE, W. STEELE AND J. H. MOORE
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E X P E R I M E N T A L
Animals and diet
Two adult wether sheep (weight approximately 65 kg) of the Hampshire breed fitted with permanent rumen and abomasal fistulas were housed in individual metabolism cages. The sheep were given 900 g of hay/day in two equal portions, one at 07.00 h and one at 16.00 h. Water was given ad lib.
Procedure
The sheep were given the diet of hay for 28 days. In Expt I an emulsion of 40 g of maize oil triglycerides was infused at constant rate into the rumen of one of the sheep between 09.00 and 10.00 h on day 29. In Expt 2 an emulsion of 40 g of 'linoleic' acid, Tables 2-5 ) after the intraruminal infusions had begun. Hay was withheld from the sheep until after the period of infusion and sampling in Expt I, whereas in Expt 2, the sheep was not given the 16-00 h meal on day 29 but normal feeding was resumed on the following day.
Extraction of lipids and methods of analysis Extraction of the lipids and the methods used in their analysis have been described Vol. 23 Plasma lipids of sheep 7"
RESULTS
The fatty acid compositions of the major plasma lipid fractions are given in Tables   2-5. Expt I : maixe oil infusion. The concentration of 18: 2 in the triglyceride fraction increased after the 2nd h, and reached a maximum concentration of I 5 yo at the 6th h. Table 2 . Eflect of the infusion of an emulsion of maize oil into the rumen of a sheep on the fatty acid compositions (major components, weight percentages of the total) of the plasma triglycerides and unesterifid fatty a& Although the concentrations of 18 : 2 in the cholesteryl esters and phospholipids did not show the rapid increase observed in the triglycerides and unesterified fatty acid fractions, there was nevertheless an overall increase in the concentration of 18:2 in these fractions over the sampling period. In the phospholipids the concentration of 18: 2 began to increase after the 4th h; at the end of the sampling period the concentration of 18: 2 had increased to 26% as compared with the pre-infusion concentration of about 12 yo. The increase in the concentration of 18 : 2 in the cholesteryl ester fraction was less noticeable than that which occurred in the phospholipids, and it was only the sample taken at the 24th h that showed any appreciable increase in the concentration of 18:2. Expt 2 : 'linoleic' acid infusion. The plasma triglycerides showed a marked rise in the concentration of 18 : 2 which began after the 2nd h. A maximum value of 38 % was observed for the concentration of 18: 2 in the plasma triglycerides at about the 13th h; this value was considerably higher than the maximum concentration obtained in Expt I. At the end of the sampling period the concentration of 18:2 in the plasma triglycerides had reverted almost to pre-infusion levels. The concentrations of I 6 : o and 18:o, which were both reduced in the plasma triglycerides as a result of the 'linoleic' acid infusion, tended to remain low for the remainder of the experiment. On the other hand, the concentration of 18: I in the plasma triglycerides at the end of the experiment was considerably higher than that observed before infusion began. Unlike the results for the maize oil infusion (Expt I), the plasma unesterified fatty acid fraction showed no consistent changes in composition as a result of the infusion of 'linoleic' acid. The cholesteryl ester and phospholipid fractions of the plasma again showed increases in the concentration of 18: :2 during the experiment. In the plasma phospholipids, the concentration of 18:2 increased from a pre-infusion value of about 12% to a value of 30% by the end of the experiment. In general, it appeared that this increase in the concentration of 18::~ in the plasma phospholipids was accompanied by a decrease in the concentration of 18: I . Table 5 . Efect of the infusion of an emulsion of 'linoleic' acid into the rumen of a sheep on the fatty acid compositions (major components, weight percentages of the total) of the plasma cholesteryl esters and phospholipids 
D I S C U S S I O N
The effects on the plasma lipid composition of the intraruminal infusions of relatively large amounts of either maize oil triglycerides or 'linoleic' acid, whilst similar to those obtained previously when the emulsions were infused into the abomasum (Moore et al. 1969 )' showed some notable differences. The most noticeable result of the infusions was the fairly rapid incorporation of 18: 2 into the plasma triglycerides which was accompanied by decreases in the concentrations of I 6: o and 18:o. The concentration of 18: 2 in the plasma triglycerides began to increase 2-3 h after the beginning of the infusions. This was some 2 h later than the increases noted after the maize oil and 'linoleic' acid had been infused into the abomasum (Moore et al. 1969 ). The delay can presumably be explained by the time taken for the passage of material from the rumen to the abomasum. The maximum concentration of 18 : 2 attained in the plasma triglycerides after the infusion of maize oil into the rumen was considerably lower than the maximum concentrations obtained previously (Moore et al. 1969 ) when the maize oil was infused into the abomasum. The maximum concentration of 18: 2 in the plasma triglycerides resulting from the infusion of 'linoleic' acid into the rumen was of the same order as that resulting from the infusion of maize oil into the abomasum (Moore et al. 1969) . Under normal circumstances a large proportion of the infused I 8 : 2 would be hydrogenated to I 8 : o in the rumen. However, it is possible that, depending on whether the 18: 2 is administered in the free or esterified form, there is a large difference in the rate at which the rumen microorganisms are capable of hydrogenating the infused 18 : 2. The resulting difference in the amounts of 18: 2 available for absorption might account for the observed differences between the maximum concentrations of 18 : 2 in the plasma triglycerides after the intraruminal infusions of the maize oil and 'linoleic' acid.
Although the concentrations of I 8 : 2i n the plasma triglycerides had virtually returned to pre-infusion values by the end of both experiments the infusion of maize oil resulted in an increase in the concentration of 18 : o in the plasma triglycerides to a value that was considerably greater than that observed in the pre-infusion sample. On the other hand, the infusion of the 'linoleic' acid resulted in an increase in the concentration of 18: I in the plasma triglycerides to a value that was considerably greater than that found in the pre-infusion sample. Owing to the hydrogenating activity of rumen micro-organisms, it might be expected that the intraruminal infusion of 18: 2 would result in increased concentrations of 18 : o in the rumen contents. However, if there were some interference with the normal hydrogenating process then it is possible that the intraruminal infusion of I 8 : 2 resulted in the accumulation in the rumen contents of some intermediate, such as 18 : I and that this was reflected in the composition of the plasma triglycerides. When 18: 2 was administered in the form of a triglyceride emulsion, it is possible that hydrolysis of the triglycerides by the rumen micro-organisms resulted in the production of free 18 : 2 at a rate that allowed hydrogenation to proceed more rapidly to completion. Under these conditions, increased concentrations of 18: 0, rather than 18: I, would be expected to occur in the plasma triglycerides (cf. 
